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Abstract
Research background: Manipulation and the use of creative accounting
or earnings management have become an increasingly popular topic in the
history of researchers. Since 2002, this issue has attracted the attention of
scientists and economists around the world. On the Slovak market, more
than 30 insurance companies are actually operating, and some analyses
have revealed that some of these insurance companies are engaging in
activities that do not comply with the law.
Purpose of the article: The article aims to use selected models for the
detection of fraudulent financial reporting to determine whether there are
unfair activities in insurance companies in Slovakia. At the same time, we
evaluate the reliability of selected models and recommend the best models
for this sector.
Methods: Based on the set criteria, the Beneish model with five
parameters and the Beneish model with eight parameters are applied to
selected 20 companies in the Financial and Insurance activities sector to
determine which companies have manipulated the financial statements.
The analysis is performed using real data on Slovak companies from the
Amadeus database.
Findings & Value added: For the Financial and Insurance activities
industry, we recommend using the Beneish model with eight parameters.
Comparing the two models, we can conclude that this model is more
accurate and thorough. The reason is also that this model works with more
data from the financial statements.
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1 Introduction
Recently, reports of various types of fraud have become increasingly popular in the media.
This involves corruption, misappropriation of assets or manipulation of financial
statements. Therefore, it is perhaps not surprising that the rate of economic crime
committed in companies increases yearly. Therefore, the fact remains that economic crime
persists and disrupts all business processes, reduces credibility in the country’s reputation,
strives to maintain the company’s rating and, most importantly, causes significant financial
damage.
One of the mathematical-statistical tools that seek to detect the presence of fraudulent
conduct using the financial statements of the company is the Beneish model. This model
was published in 1999 and serves as a mathematical tool to uncover financial fraud that
uses financial ratios as variables to identify whether a company has manipulated its
earnings (Kenton, 2021). The paper aims to look into the issue of fraudulent conduct and
use detection models to detect fraud to determine whether there are unfair activities in
companies in the selected industry and then evaluate the reliability of selected models.
The rest of the paper is organised as follows. First, the literature review highlights the
current studies aimed at the issue of earnings management or fraudulent financial reporting.
Then, the next section describes the methodology and data used in this paper. Then, in the
Results section, the results of the analysis are mentioned. Finally, the last section discusses
the results and recommends using the models in Slovak companies or in selected sectors.
1.1 Literature review
The issue of earnings management or fraudulent financial reporting is very actual nowadays
and is focused by analysts and economists worldwide. In Hsieh et al. (2020), the authors
analysed the pension costs and cash contributions in the companies with defined benefits.
The authors analysed the occurrence of earnings management by the companies managers
by manipulation of the pensions accrual in order to achieve the required income. To detect
manipulation in pension companies, the authors in the study used an aggregate
discretionary pension rate. The authors developed a multivariate regression model for this
aggregate pension income management measure used for the detection. In the study by
Lebert et al. (2020), the authors tried to examine whether the rounding of net income and
earnings per share in German companies is only some kind of “earnings cosmetics” or
rather biased significant earnings management. The analysis is situated in the time of euro
introduction in Germany. The results of the study showed that rounding-up of earnings is
probably the result of earnings management. In the study of Li et al. (2020), the authors
analysed the impact of the distance between the auditor and the client on the corporate real
earnings management in Chinese listed firms and accounting firms. The authors found a
positive association between real earnings management and the distance between the
auditor and the client in the study. This association is even more observable in client
companies with lower information transparency and higher business complexity. In their
study, Tran et al. (2020) focused on Vietnamese commercial banks and analysed the
relation between ownership structure factors and the occurrence of earnings management
behaviour. The authors created a model for better identification of the earnings
management in Vietnamese commercial banks, based on the least-squares method and other
methods. In the study of Guggenmos and Stede (2020), the authors focused on the impact
of creativity and innovation in companies on earning management. The result of the study
is that managers in a more innovative corporate culture are more likely to use higher levels
of real earnings management. In their study, Abdou et al. (2020) analysed the relation
between corporate governance and earnings management in British and Egyptian
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companies. The authors used conventional regressions as well as generalised regression
neural networks. They also focused on the impact of quality management and control of
corruption in companies and the occurrence of earnings management. In the study, the
authors found that corruption has a very strong impact on earnings management. Moreover,
state control of corruption level can discourage company managers from earnings
management. In Slovakia, several author and their studies deal with the issue of earnings
management and its detection, for example (Kliestik et al., 2020; Kovalova et al., 2019;
Kramarova et al., 2019; Kramarova & Valaskova, 2020; Michalkova & Frajtova
Michalikova, 2020; Poradova et al., 2019; Siekelova and Podhorska, 2020; Strakova, 2020;
Strakova and Adamko, 2019; Svabova, Kramarova, et al., 2020; Svabova, Valaskova, et al.,
2020).

2 Methodology and Data
In this paper, we use the Beneish model with five and the model with eight parameters. We
will first focus on the model with five parameters, which the author originally created
(Beneish, 1999). According to Kramarova and Valaskova (2020), Beneish’s model is based
on the probit regression and suggests perspectives regarding the tendency of companies to
fraudulent accounting processes. Unegbu (2013) argues that the variables of the Beneish
model have become the basis for various alternative ways of financial fraud in financial
statements. This fact was also confirmed by the study of Papik and Papikova (2020), which
also shows that manipulation was found in most of the input variables of the Beneish
model. The model with five variables is given by the following formula for calculating the
so-called 𝑀-score
𝑀 = − 6,065 + 0,92 ∙ 𝐷𝑆𝑅𝐼 + 0,906 ∙ 𝐺𝑀𝐼 + 0,593 ∙ 𝐴𝑄𝐼 + 0,717 ∙ 𝑆𝐺𝐼
+ 0,107 ∙ 𝐷𝐸𝑃𝐼

(1)

where
𝐷𝑆𝑅𝐼 – Days Sales in Receivables Index
𝐺𝑀𝐼 – Gross Margin Index
𝐴𝑄𝐼 – Asset Quality Index
𝑆𝐺𝐼 – Sales Growth Index
𝐷𝐸𝑃𝐼 – Depreciation Index
As the model with five parameters considers fewer data from the financial statements, it is
also less accurate. Therefore, three other variables have been added to the model. As a
result, the resulting Beneish model with eight parameters is given by the formula
𝑀 = − 4,84 + 0,92 ∙ 𝐷𝑆𝑅𝐼 + 0,528 ∙ 𝐺𝑀𝐼 + 0,404 ∙ 𝐴𝑄𝐼 + 0,892 ∙ 𝑆𝐺𝐼 +
+0,115 ∙ 𝐷𝐸𝑃𝐼 − 0,172 ∙ 𝑆𝐺𝐴𝐼 + 4,679 ∙ 𝑇𝐴𝑇𝐴 − 0,327 ∙ 𝐿𝑉𝐺𝐼

(2)

where the following three variables were added to the variables in the previous model
𝑆𝐺𝐴𝐼 – Sales, General, and Administrative Expenses Index
𝐿𝑉𝐺𝐼 – Leverage Index
𝑇𝐴𝑇𝐴 – Total Accruals to Total Assets
According to Svabova et al. (2020), 𝑀-score lower than −2.22 indicates that the company
did not manipulate the earnings and 𝑀 -score higher than this value indicates that the
company is likely to fraudulently manipulation of the financial statements.
As the Beneish model is a probabilistic model, it cannot detect companies that manipulate
their revenues with 100% accuracy. Beneish thus found that 76% of companies where the
earnings manipulation was practised were correctly identified by the model (Beneish,
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1999). Furthermore, this detection ability of the model has been confirmed by several
consequent studies, as reported in the study of Halilbegovic et al. (2020).
Kovalova and Frajtova Michalikova (2020), in their study, argue that this model with eight
variables serves to identify whether a company has manipulated its revenues. The
company’s statements and, after calculation, create an M-score describing the extent to
which the revenue has been manipulated. The basic theory on which Beneish bases this
ratio is that companies are more likely to manipulate their profits if they demonstrate
deterioration in gross margins, operating costs and leverage, along with strong sales growth.
These factors can cause profit to be manipulated in a variety of ways.
In this study, we choose from the statistical classification of economic activities the sector
K: Financial and insurance activities. One of the main reasons to focus on this area was the
sharp rise in insurance fraud in 2021, caused by the poor economic situation associated with
the COVID-19 pandemic, which brought more speculators to market. Moreover, new
criteria have come into force in Slovakia this year that reduce the number of companies
required to audit and increased criteria may lead to a deterioration in the quality of financial
statements.
The data used in this study are generated from the AMADEUS financial database, which
contains a range of information on companies across Europe. This database includes more
than 21 mils of companies, while the Financial and Insurance Activities sector in Slovakia
includes 82 companies. The years 2018, 2017, 2016 and 2015 represent the analysed years
for the given industry, and the set criteria that the company must meet to be selected for this
study are the following:
• the minimum value of total assets 2,000,000 €,
• the minimum value of sales 1,000,000 €,
• minimum net profit 100,000 €.
From the total number of companies, we found that 24 companies meet these criteria, but as
we lacked the necessary data for four companies and their analysis would give irrelevant
results, we decided to exclude the companies and analyse Beneish models in 20 companies
from the selected sector.

3 Results
To get the value of the 𝑀-score with five parameters for the selected companies, it is
necessary to calculate the indicators: 𝐷𝑆𝑅𝐼, 𝐺𝑀𝐼, 𝐴𝑄𝐼, 𝑆𝐺𝐼 and 𝐷𝐸𝑃𝐼, while in the case of
the 𝑀-score with eight parameters it is necessary to add the other three to the previous
parameters, namely: 𝑆𝐺𝐴𝐼, 𝐿𝑉𝐺𝐼 and 𝑇𝐴𝑇𝐴. All of these indicators help auditors to detect
whether the financial data were manipulated. Furthermore, the calculated values of the
variables allow us to calculate the Beneish 𝑀-score of both models in the observed sector
K. Using formulas (1) and (2), we determine the 𝑀-score of the monitored companies for
individual years.
By comparing the value of the 𝑀-score with the threshold value of −2.22, we find that in
2016, one company exceeded this value, representing 5% of the sample. The remaining 19
companies (95%) are below the set limit, and we can consider them as reliable companies
where manipulation with financial statements has not been discovered. In the following
year, 2017, 2 companies ( 10% ) were included in the group of manipulators and 18
companies (90%) in the group of non-manipulators. The situation in the last analysed year
did not change. As in the previous year, 10% of enterprises exceeded the set value and were
marked as manipulators, and 90% of enterprises did not exceed this value. The following
figure shows the 𝑀-scores together with the threshold value (black line) for the sample of
companies.
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Figure 1. M-score of the Beneish model with five parameters for companies in sector K.
Source: author (2021)

The results with the application of the Beneish model with eight parameters are in Figure 2.
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Figure 2. M-score of the Beneish model with eight parameters for companies in sector K.
Source: author (2021)

In contrast to the previous model, up to 11 companies (55%) in 2016 were detected as
manipulators of their financial statements, and the remaining nine companies (45%) did not
commit any manipulation. The situation slightly improved in 2017, where the limit of the
manipulation indicator was exceeded by seven enterprises ( 35% ), and the rest 13
enterprises (65%) were included in the group of non-manipulators. Finally, the balanced
year was 2018, where 50% of the companies were detected as manipulators, and the
remaining 50% were detected as non-manipulators.

4 Discussion and conclusion
In Slovakia, more studies focus on the suitability of the model for detecting earnings
management or manipulation in the companies in Slovakia or neighbouring countries.
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Based on the results of the studies, we can say that the Modified Jones model is suitable for
this purpose, meeting four of the five criteria, namely the coefficient of determination, the
statistical significance of variables, standard deviation and the level of statistical
significance of the model. The fifth criterion that this model did not meet is the predicted
sign of the variables (Kliestik, Belas, et al., 2021; Kliestik, Nica, et al., 2021; Kramarova
and Valaskova, 2020; Strakova and Adamko, 2019). Strakova (2019) identified the Kothari
model as the most suitable one for the Czech Republic, the only one of the examined
models that meets all the five criteria. In the study of Kliestik, Nica et al. (2021), the
authors analysed the issue of earnings management in Slovak and Polish economic
conditions and used models to determine corporate income manipulation, concluding that
for Polish conditions, the most suitable model is the Keyou model.
In the case of the analysed industry K: Financial and insurance activities, which we focused
on in this article, we recommend using the Beneish model with five parameters and the
Beneish model with eight parameters when performing the audit, as we found that the
model can effectively detect fraudulent financial reporting in the organisation. However,
compared to the results of the five-parameter model, we can say that the detection of fraud
by this model is weaker since the model works with fewer data. Therefore, we recommend
using the Beneish model with eight parameters in the judiciary, in the financial
administration in case of an anonymous inspection report or by the auditor in auditing the
financial management.
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